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Box No. I Basis of the report 



1 . With regard to the language, this report is based on the international application in the language In which It was 
filed, unless othenwise indicated under this Item. 

□ This report is based on translations from the original language into the following language , 
which is the language of a translation furnished for the purposes of: 

□ international search (under Rules 12.3 and 23.1(b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 andA>r 55.3) 

2 With regard to the elements* of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as ''originally filed" and are not annexed to this report): 

Description, Pages 

1 , 2, 4-1 3 as originally filed 

3 received on 1 0.05.2005 with letter of 1 0.05.2005 
Ciatmsy Numbers 

1 .1 4 received on 1 0.05.2005 with letter of 1 0.05.2005 
Drawings, Figures 

1.3 as originally filed 

□ a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheetsyfigs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

4 □ This report has been established as If (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

* If item 4 applies, some or all of these sheets may he marked "superseded. " 
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— Box No. V Reasoned statement under Article 35(2) with regard to loveity, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-14 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-14 




No: 


Claims 




Industrial applicability (lA) 


Yes: 


Claims 


1-14 




No: 


Claims 





2. Citations and explanations (Rule 70.7): 
see separate sheet 
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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Reference is made to the following documents: 

D1: WO 02/31 085 A 

D2: US-A-4 603 225 

D3: DE 199 11 910 A 

D4: US-A-4 686 317 

1. Novelty (Art 33(2) PCT) 

1 .1 D1 discloses a process for separating olefins and paraffins from oxygenates in a liquid 
hydrocarbon stream (see page 3, paragraph 1- page 4, paragraph 4). The hydrocarbon, 
which originates from a Fischer-Tropsch process, is first distilled to give, for example, a C4 
to hydrocarbon. The oxygenates are separated therefrom by extraction with a polar 
solvent which comprises a mixture of water and an organic liquid such as, but not limited 
to, propanol. The water typically comprises no more than the azeotropic composition of 
water in the organic liquid. There is no mention of methanol as polar solvent, Present 
claims 1-14 can therefore be considered novel over D1 . 

1 .2 D2 discloses (claim 1 and 5) a process for separating dimethyl ether from a 
hydrocarbon mixture which comprises contacting said hydrocarbon mixture with an 
aqueous solution contining a polar oxygenated hydrocarbon, preferably methanol. D2 
however does not discloses a hydrocarbon stream in the Cq^^q range, nor that an extract 
from the liquid-liquid extraction is sent to a solvent recovery column. Present claims 1-14 
can therefore be considered novel over D2. 

1.3 D3 (column 1, lines 1-25) discloses the liquid-liquid extraction of oxygenates from a Cg 
hydrocarbon stream. The solvent chosen is a solution of either methanol, ethanol, 
propanol or butanol in water. D3 however does not discloses a hydrocarbon stream in the 
Ca-16 range. Present claims 1-14 can therefore be considered novel over D3. 

1 .4 D4 discloses a process for removing oxygenated impurities from Fischer-Tropsch 
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naphtha (and it's subsequent oligomerization to produce liquid hydrocarbon fuels. The 
oxygenates are removed by liquid-liquid extraction using a polar organic solvent, 
containing a 2-aminoalkanol. Table 2 lists however solvent systems for which the 
extraction has been tested and the final solvent is 25% MeOH in HgO. However, D4 also 
discloses (column 3, lines 8-13) that the solvents used for extracting the oxygenates are 
heavy boiling relative to the oxygenated compounds contained In and removed from the 
hydrocarbon stream. The solvent is therefore recovered as a bottoms product in the 
solvent recovery column (rather than a tops products as in present claim 1). Present claims 
1-14 can therefore be considered novel over D4. 

2. Inventive Step (Art 33(3) PCT 

The present subject-matter is considered novel over the prior art documents D1-D4. 
Additionally there appears to be no suggestion nor teaching within these documents which 
could be prejudicial to the acknowledgement of inventive step for present claim 1 . Present 
claims 1-14 may therefore be considered inventive. 



Fonon PCT/Sepaiate Sheetf409 (Sheet 2) (EPO>January 2004) 



»|,-r-^ ~ ™- :.^^\IL XX, OVO XJ,W« 



007 10.05.2005 



- 3 



SUMMARY OF THE IMV^NTION 

According to the Invention there is provided a commercially viable process 
for extfacHng wcyg^i^stessfrom a hydrocarbon stream containing a range of 
hydrocarbons In the Ce to Cie range, typically a fraction of the condensation 
product of a Rscher-Trop?ch reaction, while preserving the olefin content of 
the condensation product 

The o)^genate extracHon^process is a liquid-liquid extraction process that 
preferably takes place In m extracHon column using a mixture of methanol 
and water as the solvent, wherein an extract from the liquid-liquid extraction 
is sent to a solvent recovery column from which a tops product comprising 
methanol, olefins and pargfRns is recycled to the extraction column, thereby 
enhandng the overall reoe^very of olefins and paraffins. A bottoms product 
from the solvent recovery colurnn may also be recycled to the extracHon 
column. 

The solvent preferably hass a water content of more than 3% by weight 
more preferably a water crtitent of from 5% - 15% by weight 

Preferably, a rafflnate frcm the extrac^on column Is sent to a stripper 
column from which a hydrocarbon feed stream containing more than 00% 
by weight olefins and |>airaffins and typically less than 0^% by weight, 
preferably less than 0.02*% by weight oxygenates exits as a bottcmis 
product The recovery ;of olefins and paraffins over the oxygenate 
extraction process Is pref&rably greater than 70% more preferably greater 
than 80%. while the olefin/paraffin ratio is at least substantlally presented. 

According to anothier aspect of the Invention, the solvent recovery column 
includes an extract Inlet, nn upper overhead outlet and a lower bottoms 
outlet with a side*draw located above the extract feed point and below the 
overheads outlet 
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CLAIMS 



1. A process for exfacUng oxygenates from a hydrocarbon stream 
containing a nangi^ of hydrocarbons in the Ca to Cie range, the 
process including vhe step of extracting the oxygenates in a liquid- 
liquid extraction process using a mixture of methanol and water as 
the solvent. 

wherein an extract from the liquid-liquid extraction is sent to a 
solvent recovery <x)lumn from which a tops product comprising 
methanol, olefins .ind paraffins is recycled to the extraction step, 
thereby enhandngitthe overall recovery of olefins and paraffins. 

2. ITie prooess aocoifllng to daim 1, wherein the aqueous phase of a 
t>Qttoms product frcTtn the solvent recovery column is recycled to the 
extraction step. 

3. The process acconiing to any one of the preceding claims^ wherein 
the extFBction step '^Ices place in an extraction ooiumn. 

4. The process accorrUng to any one of the preceding claims, wherein 
the solvent introduce to the exbraciion step has a water content of 
more tiian 3% by weight. 

5. The process according to claim 4. wherein the solvent has a water 
content of from 5% - 1 5% by weight 

6. The process accor&ing to any one of the preceding claims, wherein 
the oiefin/paraffin ratio of the hydrocarbon stream is substantially 
preserved after the ^xtractton step. 

7. The process accottJing to any one of claims 3 — 6, wherein a 
raffinate from the e)ytraclion column (s sent to a stripper column from 

. . — which a Jiydrocarbon feed stream containing more than 90% by - 



AMENDED SHEET 



^^^^ . 

mmmm 



ISSt^^; 25/^ 27 11 303 1100 



012 10. 05,2005 



- 15 



weight olefins ar'd paraffins and less than 0.2% by weight 
oxygenates exits a bottoms product. 

8. The process acco^rdlng to claim 7, wherein the bottoms product 
contains less than <LQ2% by weight oxygenates. 

g. The process according to any one of the preceding claims wherein 
the recovery of ol^ns and paraffins over the oxygenate extraction 
step Is greater thar* 70%. 

10. The process according to dalm 9, wherein the recovery of olefins 
and paraffins over the oxygenate extradion step is greater than 
80%. 

11. The process acooAiing to any one of claims 1 - 10, wherein the 
solvent recovery column includes an extract inlet, an upper 
overhead outlet and a tower bottoms outlet, with a side-draw located 
above the extract f^ied point and below the overheads outlet 

12- The process acconiing to any one of the preceding claims wherein 
the hydrocart>on stream Is the fractionated condensate productfrom 
a low temperature Fischer-Tropsch reaction. 

13. The process aooor<4ing to any one of the preceding claims wherein 
the hydrocarbon stii^am contains 6-^15% by wefght oxygenates. 



14. The process accoreling to any one of the preceding daims wherein 
the fractionated hycrocarbon condensate product is in the Cio to C^a 
range. 
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